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1. SCOPE

1.1 fWQS. This specification covers the general requirements for a Irult iturn tead-screu actuated, and
single-turn, twnwire-wmd, variable resistors with a contact beariw tmiformily over the surface of the
entire resistive ●leuent, when positioned by an actuator. These resistors are cc+table of ful 1- load
opratim (when the maxi!nrn resistance is engaged), at a maxi- tenwrature of 150w, uith a resistance
tolerance of *1O percent. The resistors .i L( have life failure rate levels ranging frcm 1.0 to 0.001
percent per 1,000 hours (see 1.2.1.5). These fei [ure rate leve[s are established at n 60-perctnt .amf idence
Level maintained at 10-percent producers risk cm the basis of the life tests. The failure rate Ieve L,
identified by the .s~repriate symtul, is referred to operatim at fu~t rated wttage at S.5-C, with a
permissible change in resistance of *5 percent as the criteria for failure. Table I of sqplement 1
provides a suurary of per foruurwe character st ics for these resistors. A part per ❑illion (PPM) qwality
system is USd for docunmting and reporting the werage outgoing q.mlity, of resistors Sq@ied t. this
specification. Statistical process cmwrol (SPC) techniques are required ih the marufacturlng process to
❑inimize variation in prackxt ion of resistors suwlied to the rqircrm?nts of this specification.

Y.2 ~.

1.2.1 Part or ~NLmber lPIN1.
. .

The PIN shaIl be in the follwiog form, and as specified (sea
3.1).

11111
style Characteristic Terminals Resistance Fai[ure rate

(1.2.1.1) (1.2.1.2) (1.2.1.3) (1.2.1.4) (1.2.1.5)

I

I 1 I

Beneficial cnnm?nts (reccumerdations, adiitions, deletions) ard any pertinent data nhichuaybe of
we in inprwing this docunmt shculd be addressed to: Oefense Electronics SWIY Center,
ATTN: DESC-ELDM, 1507 Wilmington Pike, Dayton, OH 65444-5765, by using the Stmdwdizatiat Oocunent

&of this dwdrsoc or b+ letter.

AMSC WA
~. AFProved for pblic release; distrilxticm is inlimi ted.
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MI L-R-35W35C

I 1.2.1.1 ~. The style is identified by the three letter sydml ‘-RJR” follwed by a Wu-digit
ndxr; the Letters identify established reliability,.adj.stmmt type, nmwir+bwml variable resistors,
and the -r identifies the physical size.

1;2.1.2 Characteristic. The characteristic is idmtificd by a sitqle letter which identifies the
rmistanc+tqerat.re characteristic, maxim. atiient tcmpemt.re m rated .attoge, and maxim adient
operating t~rature (zero load). in accordance with table 1.

TABLE 1. Chamcteriscic.

II I
~ S@OLl Raxi_ resistance I l!axiuadient~ Haxi-abient ~

I tqrature characteri5ti.1 t~ratureat I optrating

J <referred to 25-C rated Wmtme t ewerature

II
IQ ~ ~ ~

IC[KMQ3*0 85 150
;;~l~ *1W I 85 150 I

*5O 85 150

I 1.2.1.3 Teminals. The terminals me identified by a single Letter in accordance with table 11.

TAUS 11. Temina Ls.

I
J -L i Tnx of tereinal

I I
IL I Flm$ble, in.suLated-wire leads.

IQ I Printed-circuit pins.
u ~1 I Printed-circuit pins (edge munted).

I x ~1 I Printed-circuit pins (tdge -ted, alternate cmf iguratim). I

I Y ~/ .,,.. I Printed-circuit pins (staggered).
o g I printed-circuit terminals (dual in-line package, fear I

J tetminals).

II Available only in essentially square sfyles. Pins extend from the edge 180”
away frw the operating shaft, and me parallel to the Lmgitudiml axis of
the -rating shaft.

~1 Available mly in essentially square styles. Pim extend from the edge S0-

aW f~ the %ratfq bft, and ar@ P,~imlar to the lmgitudinal axis
of the ~rating shaft.

~1 A#i@le to style RJR12 cmly.
y A#icdJle to .Syle RJS32 only.

1.2.1.4 Resistance. The rmiral total value expressed fn C4W is identified by a three-digit -r; the first
sun digits represent significant figures and the last digit specifies the -r of zeros to follm. lh
following me exuqtes of s@7aLs for resistance values.

lm . lmti
lCQ = 1.IXO dms

1.2.1.5 Life f ai lure-rate <established at @3-Pc rcent cmf idmce). fie life fai lure rate level designation as

~

shown i“ tabLe 111 is signified by a single letter (H, P, R, or S), which idmtifi=s the life fail. rerate level
for ~ich the resistor is qualified (see 4.5).

2
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T~L2 111. Failure rate desim.atiom.

! Fai$lurate level i Fai lure rate I
motion percmt/1 ,030 hours

1 [ I

in I 1.0 I
P 0.1

I i i O.Z I
J s

1.2.1.6 E~le of PIN. The PIN ●RJS24 F P 102 II” signifies:

RJR24 - Adj UStEMt type, resistor variable non-wi re-vwr!d (established reliability) of the di-iciu
specified (see 3.1).

F- Ik9ving a character stic signifying a snximurn resi stmce tt=ptrature characteristic c of m.mo
perctnt per “c (*11J3 PPH) and a capability of Cfxrating at rated wattage of 85°C mximm and
uhm deratcd at 150”c =icum (see figure 2).

P- Naving printtd circuit pins.

102 - mvicg a nminsl resistance value of 1,000 b.

M- Naving a fai lure rate Level of 1.0 ptrcmt per 1,000 tm#rs.

2. APPUCASLE cOcLotENTs

2.1 S+Jvermtnt d0cu8ents.

2.1.1 specifications, stardmds, end hmdbmks. The follcwicq specifications, standards, ad handbooks form a
part of this document to the ●xtent specifitd herein. unless otherwise specifitd, the issues of these docmcnts
are those listtd in the issue of the DtpartHt of Oef mse Index of Sptcif i catima and Stmdartls ( 0001SS) and
+Lmt ther$to, cited in the solicitation (stt 6.2).

SPECIFKAT1~

MILITARY

HIL-R-35fJ32

STPMDAADS

MILITARY

HIL-STO-202
HIL-STO-692
HIL-STO-T5U
RI L-sTD-1285

Resistors, Packaging of.

Test Hethcds for Electmni c and Electrical mqonent Parts.
Fai lure Rate SaWLing Plans and Procedures.
Reliability Assurmce Program for Electrmi c Parts Specif icnt icm.
Rarking of Electrical and Electnnic Parts.

(unless otherwise indi eated, copies of ftderal and ■i li tary specif i cations, standards, and hmdbc.aks are
a.ai Lable f mm the Stand.mdi zat ion Oocusents Order Desk, Sui lding 40, TW Robbins Avenm, Phi Ladel@ i a, PA

I 15’111-50?4. )
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MI L. R-39035C

2. 1.2 Non-government publications. The following documents form a part of this
document ?0 the extent speciti herein. Unless otherwise specified, the issues
of the documents wh%ch are DoDead Opted are those listed fn the issue of the DOOISS
cited i,n sol fcltatf on. Unless otherw{se specified, the issues of documents not
Ifsted in the DODISS are the Issues of the documents cited in the solicttatlon
(See 6.2).

ELECTRONIC INDUSTRIES ASSOCIATION (E IA)

EIA.554 - Assessment of Outgoing Nonconforming Levels In Parts Per Aitllion
(PPM) (000 adopted).

EIA-557 - Statistical Process Control Systems (DOD Adopted].

[Applications for copies should be addressed to the Electronic Industries
Assocfatlon, 2001 Eye Street, Uashtngton OC 20006. )

(Non-Government standards and other publications are normally available from
organizations that prepare or distribute the documents. These documents also may
❑ay be available in or through libraries or other fnformatlon?,l service s.)

2.2 Order of precedence. In the event of a conflict between the text of this
document ,and th e references cf ted heretn, the text of this document takes
precedence. Nothing in this document, hoto?ver, supersedes applicable laws and
regulations Unle SS a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Oetall specfficattons. The individual Item requirements shall be as
s ecffted herein and

R
in accordance with the applicable detail specification. In

t e event of any conflict between the requirements of this specification and the
detail specification, the latter shall govern (see 6.1). Oetail specification
lnforp.ation IS provided in the applicable specif. iCati’3n sheet.

3.2 ~.a;;f;catfon. The resistors furnished under this specification shall be
products M c are qual(fied for listing cm the applicable qualified product$ list
(QPL] at the time set for opening of bids [see 4.4 and 6.3). In addition, the
manufacturer shal,l obtain certification from the qualifying actfvity that the
relatability assurance requirements of 4. 1.1 have been ❑et and are being
matntafned. Authorized distributors that are approved to i41L-sTo.790 requirements
by the oPL ■anufacturer are llsted in the QPL.

3.3 Reliability and qualft~.

The reliability of resistors furnished under this
sp~;~i;ca%+i%%?ie established and ❑aintained i“ accordance with the
requirements and procedures specified i“ MI L- ST O-790 and MI L- ST O-690 with details
and exceptions specified in 4.1.2, 4.4.4, and 4.6.2.1.

4
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3 .3.2 I#Iallty.

3.3 .2.1 Statistical process control [SPC). The contractor shall fmplement and
use SPC teclnlques In th e ❑anufacturing process for parts covered by thts
specification. The SPC program shall be developed and ❑aintained in accordance
with all the requirements of EIA-557. The SPC program shall be documented and
❑afntatned as part of the overall reliability assurance program as specified in
leIL-s To-790. The Implementation of SPC shall be 12 ❑onths from the date of this
spectficat{on. Processes for application of SPC techniques ❑ay tnclude but are
not limited to:

a. Printing of resistance elements.

b. Molding operation.

c. Lead attachment.

d. AS Sembly.

3.3 .2.2 Quality levels. The quality of lots that have been subject to and
passed the sUDgroup 1UO percent screening inspection of the group A inspection
shall be established ;nd ❑aintained in accordance with 4 .6.1.2 and EIA.554.
Individual PP14 defect level (i. e., PPM-Z and PPM-31 and an overall PPU defect
level [i. e.. PPh-5) shall be established based on the tests prescribed in the
subgroup 2 tests of the rou P A Inspections.
less than 100 PPM. f

The defect level for PPH.2 shall be
The ❑plementation of PPH verification shall be 12 ❑onths from

the date of thfs specification.

Mh~~3~~~2i~ll !%’%%%~eached Or exceeded for PPH-2. The contractor shall
The contractor shall notify the qualifying activity

provtde sufficient information to the qualifying actlvlty documenting the causes
of the problem and what corrective action is being taken. Fa$lure to correct this
problem shall be the bas{s for removal of the affected product from the QPL.

3.4 )4aterlal . The material shall be as specified herein. However, when a
aefinlte ❑aterfal is not specl fled, a ❑aterial shall be used which will enable the
resistors to ❑eet. the performance requirements of thfs specification. Acceptance
or approval of any constituent ❑aterial shall not be construed as a guaranty of
the acceptance of the ffnished product.

3.4.1 Plastfc. Plastfc laminates containing a Cotton -fabrfc base or
plastfc-moldi ng compounds containing a cotton or wood-flour filler shall not be
useo. Plastic ❑aterials, that have not been machfned, shall have the or fgtnal ,
smooth, or polished surfaces. Surfaces that have been sawed, cut, punched, or
otherwtse ❑achined shall be smooth as practicable in accordance with good
manufacturing practtce for the intended application.

3.4.2 Ferrous ❑aterials. Unless specifically approved by the Government, the
use of ferrous ❑aterial , with the exceptfon of corrosion -resistant steel and
res{$tance. element ❑aterial, Is prohibited.

3.5 Oesign, construction, and physical dimensions.
the des>gn, construct

The resistors shall be of
on, ana physical imensions specified (see 3.1).

3. 5.1 Resistance element. The resistance element shall be nonwfre-wound on a
suitable Term whfcn snal] not char or break down as a result of the tests
s ectftea herein.

I
The element shall be characterized by a continuous nature of

t e surface area, or ❑ult<ple paths of the resistance element to be contacted.
Contact ❑ust be ❑ade over a continuous and unbroken resistance path.

5
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3.5.2 Protective housing or enclosure. The resistance element of completed
resistors shall be protected b housin

?’
or an enclosure,

completely cover the exterior ~fathe res stance element.

or both, which shall
The protective enclosure

shall be free from holes, fissures, chips, or other faults, and shall be such as
to minimize the establishment of leakage paths between the terminals, resulttng
from collection of ❑oisture film on the exterior Surface of the housfng or
enclosure. If the housfng fs made from a ❑etal or metal alloy, It shall be
properly protected against corrosion and all fasteners shall be suftably plated.
Unplated copper-alloy metals shall not be used in contact with aluminum.

3.5.3 Terminals. Terafnals shall be as specffied tn table 11. Connections of
terminals to he resistance ●lement shall be ❑echanically strong.
shall be fastened securely.

All term fnals
Terminals shall be protected by a corrosion resistant

❑etallic coat fng, and all terminals or exposed portions of insulated wire shall be
suitably treated to facilitate soldering.

3 .5.3.1 Terminal identification and circuft diagram.

3 .5.3.1.1 Terminal identfffcatfon.

3.5.3 .1.1.1 Terminals (app llcable to all term fnals ●xcept L). Terminal
identification shall be by one of two ❑ethods: The numerals desig”atlng terminal
<dent ificotion ❑ay be ❑arked adjacent to the terminals, or c{rcu{t diagram [see
3.5.3.1.2) may be used. provided that such Identiflcatfan clearly Indtcates the
applicable terminals.

3.5.3 .1.1.2 Terminal L type resistors. For terminal type L resistors, the
tns”lation of the tlexlble leaas shall be color-coded as shown on figure 1.

3.5.3 .1.2 Clrcuft diagram. The cfrcuit dfagram shall be marked on any surface
of the resistor in a Ieglb Ie ❑anner, as shown on figure 1.

3.5.3 .1.3 Legibflitl. Marking shall remain ‘legible after all tests.

3.5.4 Securing of screw-thread assemblies. Screw-thread assemblies shall not
loosen as a result ot the tests spec1t1e6 herein.

‘,:.,

3 .5.5 Operating shaft. The operating shaft shall be of corrosion-resistant
material with the head fnsul ated from all electrical parts of the resistor.

3.5.6 Contact-arm assembly. Contact pressure on the reslstdnce element shall
be ma fnta3ne6 by posit lve pressure and shall permit smooth electrical and
mechanical control of the resistor over the entire range. The moving contact
shall have Continuous electrical contact with fts terminal throughout the ent{re
❑echanical travel and shall be insulated from the operating shaft head and case.

3.5.7 Mechanical limits.

3 .5.7.1 Clutches (aP plfcable only to multi turn adjustment type units, unless
otherwtse specified [See 3.1)) Clutches shall be furn! shed to per-it the contact
arm to ie at either end ot f~e resistance element without electrical or
❑echanical malfunction (see 3.16,2).

3.5.7.2 Stops (aPP licable to single turn Unfts, unless Othermfse specffied (see
3.1)). Stops eapioyed to l$mlt the mechanical rOtatl On of the contact arm
assembly may be part of, but shall not cOmplete an electrical cfrcuit.

I

I
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I (Ccw)
3

YELLOW ●

A

● GREEN

~CLOCKWISE (CW)

2
RED

ALL TERMINAL TYPES EXCEPT’D

RED

.,,.,

~ CLCSCKWISE

~“:’ow

DUAL-IN-LINE TERMINAL ,TYPE D ONLY

FIGURE 1. Circuit diagram.

‘When riveting fs required, the operation shall be cerefully
P~i~~~edw~e that therfvets aretfght amdsattsfactortly headed. It{,etfng
shall not be used In assembling two or more current-carrying-parts to an
tnsulatfng ❑aterial.

3 .5.9 Flux and cleaning agents. Flux for soldertng of e\ectr)cal connections
shall be resin or resin and alcoliol. No acid or acfd salts shall be used tn
preparation for or during solder fng; however, exception is permitted for
preliminary tinning of electrical connections and for tinnt”g or solder{ng of
mechanical joints not used to complete electrical circuits. Acid or acfd salts
shall not be used where they can come in contact with insulation ❑atertal. Mhere
acid Or acfd salts are used, as permftted heretn. they shall be completely
neutralized and removed immediately after use.

3.5.10 Process. Soldering connections shall be neat. There shall be “o sharp
paints or -urfaces resulting from insufficient heating. The solder shall
feather out to a thfn edge, indicating proper flowing and wetting action, and
shall not be crystallized, overheated, or under heated. The ❑inimum necessary
amount of flux and solder shall be used for electrical connections. Excess rest”
shall be removed wtthout da!dage to the solder connection. Insulation ❑aterial
that has been subjected to heating during the solder operation shall be undamaged
and parts fastened thereto shall not have become loosened.

1
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3.5.11 SOlaer dfp (ret{ nnfng) leads (“et ap plfcable to terminal L). The
manufacturer [or is authorized category B or istrtb utor] may sol der dip/retin
the leads of product supplied to th{s specification provided the solder dip

‘process .has been approved by the qualifying activity.

3. 5.11.1 Qualifying Activity Approval. Approval of the solder dip process will
be based on one at che toll Owing.options:

a. b!hen the original lead finish qualified was hot solder dip lead ff”ish 52
of )IIL. sTO-1276 (Note: The 200 micro fnch man fmum thickness 1s not
applicable]. The manufacturer shall use the same solder dip process for
rttinntng as 1s used in the original ❑anufacture of ’the product.

b. Uhen the lead originally qualified was not hot solder dip lead finis. h 52
of MI L- ST D-1276 as prescribed in 3.5. 11. la, approval for the process to
be used for solder dip sh611 be based on the followl”g test procedure:

(11 Thirty samples of any resistance value for each style and lead
ffnlsh are subjected to the manufacturer’s solder dip process.
Followlng the solder dip process, the resistors a.e subjected to the
dc resistance test (and other group A electric ?,ls]. No defects are
allowed.

(2) Ten Of the 30 samples are then subjected to the solderability test.
No defects are allowed.

(3] the remaining 20 samples are subjected to the resistance to solder
heat test fallowed by the ❑oisture resistance test (or hermetic seal
test if the device is hermetically sealed). No defects are allowed.

(Note: Solder dip of goId plated leads ts not allowedl.

3 .5.11.2 Solder diplretinning options. The ❑anufacturer (or authorized
category B or c df strib utor] ❑ay sold er dip/retin as follows:

a.

b.

c.

After the 100 percent group A screening tests. Following the solder
dlp/rcti.nnfng process, the electrical ❑easurements required in group A,
subgroup 1, .100 percent screentng tests shall be repeated on 100 percent
of the lot (Note: The ■anufacturer may solder dlplretfn prior to the 100
percent electrical measurements of the group A, subgroup 1 tests). The
Percentage Oefective Allowable (POA) for the electric-al ❑easurements
shall be as for the subgroup 1 tests.

As a corrective action if the lot fails the group A solder ability test.

After the group A inspectfo” has been completed. Following the solder
dtp/rettnning Process, the electrical ❑easurements required i“ group A.
subgroup 1, 100 percent screening test shall be repeated on 100 percent
of the lot. The PDA for the electrical ❑easurements shall be as for the
subgroup 1 tests. Following these tests, the manufacturer shall s.ubmlt
the lot to the group A solderc. bility test as specified 1“ 4.7.13.

3.5. 11.3 tlelding and brazing. Where welding and brazing is em loyed, the “
electrical connections snal I Ybe ❑echanically secure and electrica ly continuous
after weldlng a“d brazfng. Nhere brazing is employed only, substantially
noncorrosive fluxes shall be used, unless it can be shown that corrosive elements
have bee” satisfactorily removed after brazing.

8
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Ahf81ENr TEMPERATURE IN CELSIUS

FIG(IR[ 2. Oeratlng curve for high-ambient temperatures,

The resistors shall have ; power rat~ng based on continuous
f.~i~lom”at the ambient t~cIFI~~,t..~ specified (s,. 3.1 a“d figure 2’).
The power rating is dependent on the abillty of the resistors to meet the life
requirements specified in 3.3o. For temperatures In excess of those specified,
the load shall tie.. derated as shown on figure 2. Power ratings as spectffed (see
3.1), are a placable. only when the ❑aximum resistance resistance is engaged {n the
ctrcult. T[e power ratf ng i s reduced in approximately the same proportion as the
resistance.

I 3.7 Voltage rating. The theoretically calculated rated continuous workfng
voltage or the v.01 ta9e equivalent to Power rating (rated wattage) shell be
determined from the fc,llowfng formula:

E .Jiii
Uhere: E . Rated dc or rms ac continuous working voltage at Commerfcal -line

frequency and waveform.
P . Power r.atfn~ (see 3.1).
R . Nominal res stance (see 3.1).

I In no case shall the rated dc or rms continuous w.arki”g voltage be greater than
the applicable maximum value (see 3,1).

I 3.8 Condftfoning. When reststors are tested as specified In 4.7.2, there shall
be no mecnanlcal a The change in total resistance shall not exceed *Z
percent for charac~e~!~ifc C, *1.5 percent for characteristic F, and .1 percent

I for character t$tic H.

9
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3.9 Contact resistance variatfon. tlhen measured as specified in 4.1.3, the
contact resistance variation shall not exceed ●3 percent or 20 ohms for
characteristic C, and +3 percent or 3 ohms for characteristics F and H, wh!ch ever
(s greater.

3.10 Integrity of shaft [not app ltcable to style RJR32). When resfstors are
tested as s ecR ‘“ d‘n“ ‘ g ‘her’‘“a” ‘e“0“’”’”c’ “f ‘haf’“’’’’9’” andthe shaft s all r~mr. in i; ~n~ piece.

3.11 LIC resistance.

3.11.1 Total resistance. Uhen ❑easured as specified In 4.7.5.1, the total
direct current (dcl resistance shall not devfate from the. specified nominal
resistance (see 3.11, by more than ●1O percent.

3.11.2 End resistance. uhen ❑easured as. spectffed In 4.7.5.2, the end
resistance for all characteristics shall not exceed 2 ohms or *2 percent of the
total resistance, which ever is greater.

3.12 Immersion (not app licable to L terminals). klhen resistors are tested as
specfffed fn g.l. b, no Continuous stream o.r bubb Tes shal T emanate from any
concentrated point of the resistor. Uhen resistors are subjected to the dye
penetrant test, there shall be no evfdence of dye in the fnternal cavities.

3.13 Actual effecttve electrical travel. when reststors are tested as
speciffed In 4 1, the number of turns of the operating shaft necessary for the
contact arm to”t; aver$e the resistance element shall be as specified (see 3.1).

3.18 Ofelectrfc withstanding voltage. Uhen resfstors are tested as specffied
f“ 4.7.8, there shall be no evfdence of damage, arcing. or breakdown. The leakage
current shall “ot exceed one ❑ill iampere.

3.15 Insulation resistance. when resistors are tested as speciffed fn 4.7.9,
the dry ?nsulatl on resistance shall “ot be less than 1.000 megohms.

3.16 m.
. . . ..

kfhen resistors are tested as s ec{fied in 4.7.10.1, the
•f~~~~~*to_~red to move the contact ar. shal! be 0.05 c!unce-fnch and the
❑ax fmum torque requfred shall be as specffied (see 3.1).

3.16.2 clutch (applicable only to multfturn adjustment ty pe un{ts unless
otherwise speclrled). Mnen resistors are tested as Speclt lea In 4.1+30. z, the
contact arm shall dle agafnst the stop wfthout electrical discc. nti”ulty or
evidence of ❑echanical damage. The travel of the arm shall also be capable of
reversf”g dfrection.

3.16.3 Sto s (a ltcable only to sfngle turn unfts, unless otherwise
:;:::[;:j)~he~nen !!s!stors are test.. .$ S.peclrled 1. 4.,.10.,, tney shall

top torque specffied (see 3.1), wfthout damage to the contact arm or
stop.

3.17 Thermal shock. I/hen resfstors are tested as Specfffed tn 4.7.11, the
change in total resistance shall not exceed .2 percent for character fsttc C, and

●1 percent for characteristics F and H. The than e fn settfng stability shall not
exceed *1 percent. There shall be no .sIt?ctrfcal %fscontfn.fty or ev{dence of
mechanical damage.

3.18 $olderability [not applicable to termfnal L). Uhen resistors are tested
as specf7$ed tn 4. {.13, hey shall meet the crl teria for wire-lead terminal
evaluation in the test method.
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3.19 Resi stance-tempe rature characteristic. WIen resistors are tested as specified in 6.7.14, the
resistance-temperature character sties shal 1 be refer to an ambient temperature of 25”c. Resiator5 shall rmt
excctd the applicable values specified in table 2.

3.’zu rnisture r=si stance. Uhm resistors are tested as specified in 6.7.15, resistors shall meet the f ollouing
requirements:

local resistmce - - - - - - - - change shall mt exceed =2 percent for characteristic C,
emd *f percent for characteristics F and H.

Insulntim res+atance - - - - - *LL mt bt less than Ictl ~.
Visual exominatlm - - - - - - - mere till be m evidence of =cltsnical -e.

3.21 Stability. Uhtn resistors are tested as specified in 4.7.16, the setebility shall bt *1 percent maxim.

3.22 Shock (s~cified culse). uhen resistors are tested as specified in 6.7.17, the change in total resistance
shall mt exceed *1 percent. 7he change in setting stability shall not exceed *f percent. lhere till be no
●lectrical discontinuity or evidmce of wduuticaLctm age.

3.23 Vibratieo, hiqh frequ enq. uIIen resistors are tested es specif itd in 4.7. f8, there shall bt m electrical
disccmt inuity, and resistors shal L meet the follcwing rcqui remcnts:

Setting stability - - - - - - - Change shal 1 cot ●xceed 1 ptrmnt.
Total resistance - - - - - - - Change shall mt excetd *1 perctnt.
Visual exmirmtica - - - - - - ?here stroll be no evidence of mechanical d=age.

3.24 Salt spray (corrosicm). Uh.tn resistors are tested as specified in 6.7.19, there shall bt m appreciable
corrosion ~ich will affect the life or serviceability. If the base metal is mrrded, it shall bt considered a
defect.

3.25 Resistance to solderim heat. uhen resistors: are tested as sptcificd in 4.7.20, tht change fn total
resiatmce shall not excted *1 perctnt. There shell be no evidence of mechani al d.assge.

3.26 LW te mptrature wcratim. Uhm resistors are tested as specified 4.7.2f, resistors shall -t the
fol[tming requirtmtnts:,..,

setting *tAility - - - - - - - Ct&mge shat 1 not exceed 2 percent.
Total resistmce - - - - - - - Change shall mt exceed t2 percentfor characteristic C, and *f

ptrcent for characteristics F end H.
Visual .sxa8inatiai - - - - _ _ 7here shall be no evidence of ~iml cksge.

3.27 Hic!h t e.zo.wature exwsure. When tested as sptcificd in 4.7.22, resistors
shall -t the the f ol lowing rcqui rements:

Setting stability - - - - - - - change shall mt exceed 2 percmt.
Total resistance - - - - - - - Change shall not excted fi percent.
Dielectric withstanding

voltage ----- ----- As specifid in 3.f3.
(atms#teri c pressure)

Insulat irn resistance - - - - - shall mt be less than l,OM megohms.
Visual examination - - - - - - There shall be m evidence of 8tchanicuL damage.
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I
3.28 Rotational life. Uhm resistors are tested as specified in 4.7.23, the change in total resistance shall

not exceed *2 percent, and xhere shal 1 Lm ma ●echani ..1 damage. The failure of .me pair of ~its being tested
shall not count as a failure for the _ninn unit.

3.* Terminal strerqth. When resistors are tested as specified in 4.7.24, there shall be no evidence of
❑echanical damage, and resistors shall be electrically omtinwus.

I 3.30.1 Qualification. uhtn resistors are tested as specified in 4.7.25, there shall be no evidence of
●echani al dame. 7he change in resistance betuten the initial measur.ssent and any of the succeeding
●easur-ts tit L mt excetd s percent.

3.3J3.2 Fai lurerate level determinatim. Wen resistors are tested as specifid in 4.7.25, there shall be m
●violence of mechanical damage to the resistance elumt, or enc Losure. The change in resistmce between the
initial Deasuremtnt and any of the swcecding measurements shall mt ●xceed *5 percmt. 7his single fai lure
criteria shal 1 k applicable to all .ec.surtmmts during the Lif ● test for prposes of determining f ai Lure rate
level qualification and is applicable as a prallel requirement with 3.30.1 to the mcasuremmts made during the
life test specified for the qualifisatim inspection.

~

3.31 Resistance to solvmts. uhtn resistors are tested as sptcif ied in 6.7.26, there shall be no evidtnce of
●echanial damqe and the -rkings shall r-in Legible.

3.32 w t _ratuFe storaqe (qua Y_Lificatim cml ). When resistors are tested as specified in 4.7.27, the

c-e in tOta L re~i~t~ce s~L L Wt exce~ e Perc=t for characteristic C, and *1 percmt for character i at ics F
and H.

3.33 w.

3.33.1 FuLL markirq. Resistors shall be marked with the PIN (see 3.1), and ‘JANO brand. In addition, the
resistor sha LL be dated and source coded i“ accordance with II IL-sTD-1285. Ulwre the date ccdimg does not prtm~de
specific Lot idmtif i cntirn, the mmuf acturer shall mark the resistor with the Lot code s@ol. where required,
the PIN my appear m tbm lines as shown in the fol Lmving exaWLe:

.,,.,
RJR24F
Pfu2n

I marking shall rmain LegibLe at the end of all tests.

1 3.33.2 Hiniwm mrkiq. Uhtn the physical .si ze of the resistor style precludes the mrkimg of the in for~t ion
required by 3.33.1, th= minim. marking shatt be as specified i. the detai L specification (see 3.1). Rarking
shall remain legib Le at the end of .aL1 tests. In those cases here fuLL mrking requiremems are not cm the
resistor Ldy, the ful L marking shall be marked on the unit package.
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3.33.3 JAN and J ❑ark fn$. The Unfted States Government has adopted. and 1s
exercising iegtt lmate control over the certification ❑arks “JAN” and ‘J-,
respectively, to Indicate that jteu. s so ❑arked or identified are ❑anufactured

and ❑eet all the requirements of ❑flftary Specfffcattons. Accordingly, ftems
acquirea to, and meeting all of the criteria speclfted herein and in applicabl
specifications shall bear the certification ❑ark “JAN” except that items too s,
to bear the certification ❑ark “JAN” shall bear the letter ‘J”. The ‘JAN” or
shall be placed immediately before the P.IN except that if such location Mould

elsce a hardshfp On the ❑anufacturer in connection with ~uch marking, the ‘JAM- O,
J ❑ay be located on the first l{ne above or below the PIN. Items furnished

under . contracts or orders which either permit or require deviation from the, ,.”
conditions or requirements specified herein or fn applicable speclflcatfo”s shall
not bear “JAN” or “J”. In the event an item falls to ❑eet the requirements of
this specification and the applicable speclffcatlon sheets Or associated detail
speciflcatfons, the ❑anufacturer shall remove the “JAN” or the ‘J” from the sample
teSted and al so from all ftems represented by the sample. The ‘JAN” or “J-
certffication ❑ark shall not be used on products acquired to contractor drawings
or Specfficatfons. The Unfted States Government has obtafned Certfflcate or
Registration Number 504,860 for the certification ❑ark “JAN”.

to,

e
;mal 1
‘J “

3.33.4 Supplying to higher FR levels. A ❑anufacturer ❑ay supply to all higher
failure ra~e levels than that to h.htch he is qualified. Parts qualified and
❑arked to lower faf lure rate levels, with procuring agency approval , are
substitutable for htgher rate level parts, and shall not be remarked unless
speCf fled in the contract or purchase order (see 6.2 and table IV).

TALILF. IV. Failure rate substitution.

1 I r
[ F;g:;re I Failure rate I

I substitution I
~
I s (.001) I
I R(.01) I S,R I
I P (0.1) I S, R,PI

.+,., I H (1.0) I S, R, P,HI

3.33.6 Supplying to higher resistance temperature characteristics. Parts
qualffied and marked lower resistance temperature Characterist iCS, with
procuring agency appro;al , are substitutable for hfgher resfsfance temperature
character tstfcs and shall not be remarked unless specified in the contract or
purchase order (see 6.2 and table V).

TABLE V. Characteristic substitution.

lCharacteristic icharacterlstic!
~ substitution I

1 I
lSymbol I xl-c I /

-

IF I ,100 I H, F /
Ic I ●250 I H, F,c I

I
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Resistors shall be processed In such a ❑anner as to be
.~~~~gawi”d shall be free from holes, ffssures, chips, and

The leads shall be unbroken and not crushed or ntcked, and the
resistors sh; ll be free from other defects that will affect life, serviceability,
or appearance.

4. QUALITY ASSURANCE PROVIS1ONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract
or purchase order. th e contractor 1s responsible for the performance of all
inspection requirements (examinations and tests) as specified herein. Except as
otherwise specified in the contract or purchase order, the contractor may use his
own or any other facilities suitable for the performance of the inspection
requ{fements specfffed herefn, unless disapproved by the Government. The
Government reserves the right to perform any of the Inspections set fourth in the
specification where such Inspections are deemed necessary to ensure supplies and
services conform to prescribed requirements.

4. 1.1 Responsibtlit~ for conpltance. All ftems shall meet all requirements of
sections .e Inspect Ion set forth in this specification shall become a
part of the contractor’s overall inspection system or quality program. The
absence of. any inspection requirements in the specification shall not relieve the
contractor of the responsibility of ensurfng that all products or supplies
submftted to the Government for acceptance comply with 311 requirements of the
contract. Sampling fnspectfon, as part of ❑anufacturing operations, fs acceptable
practfce to ascertafn conformance to requirements, howver, this does not authorize
submission of known defective ❑aterial , either indicated or actual , nor does it
commit the Government to accept defective ❑aterial.

4. 1.2 Reliability assurance program. A reliability assurance program shall be
eStabll shed and maintained In accordance with fCIL-STO-790. Evfdence of such
compliance shall be vertf{ed by the qualifying a.itfvfty of this specification as a
prerequisite for qualification and continued qualification.

4. 1.3 Statistical process co”tt..al .
m.aintainea ln accordance wl tn tlA ->57.
verified by the qualifying act fvtty as
retention of qualification.

4.2 classification of inspections.
are classified as follows:

I a. Qualiffcatton inspection (see

b. Verification of qur.ltficatio”

A SPC program shall be established and
Evidence of such Compliance shall be

a prerequisite for qualification and

Inspection requi rements specified herein

6.4).

(see 4.5).

c. Quality conformance Inspection [see 4.6).

4.3 Inspections, conditions and precautions.

pe;;;ii.?dw”
Unless otherwise specified herein, all inspections shall be

n accor .ance n(th the test conditions specffied in the “GENERAL
REQUIREMENTS- of HIL-STD.202.

4 .3,2 Precautions. Adequate precautions shall be taken during inspection to
prevent condensate on of ❑oisture on resistors. Precautions shall also be taken to
prevent damage by heat when solder{ng resistor leads to terminals.

‘4.4 Qualification inspection. Qualification inspection shall be performed at a
laboratory acceptab le to the Government (see 6.3), an sample units produced with
equfpment a“d procedures normally used in pr.ad”ction.

14
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The number of sample units comprising a sample of resfstors to
b.e’;~~~ft-; .qUalificatf.an inspect,.. shall be as specified ,. the appendix to

The sample shall be taken at random from a production run and
~~~~ls~~c~~~~~~~~”~ith eq.fpment a“d procedures normally used in production. Each
resistor style shall be qualified separately.

4 .4.2 Test routine (see 30. 1).. Sample units shall be subjected to the
qu.slfficatfon Inspecti fed in table VI, In the order shown.
routfne shall be as in~!c;?~; In the appendix.

Sample test
The qualification of other than

“P” type terminals shall be only applicable at the time of the original submission
(see appendtx). The ❑anufacturer shall not submit all of one terminal type at
original subnfssion and request quallficatlo” extension to a different termfnal by
partial submission at a later date. The qualfflcatfon life sample shall be
continued on test for 10 000 hours.
failure rate data accumulation.

The requirement of 3.30.2 shall apply for

4 .4.3 Oefectfves. Oefectfve specimens In excess of the quantities allowed in
table VI shall be cause for refusal to 9Fant qualification.

TABLE VI. Qualiffcati On tnspectfon. ~/

1
I Inspection

I
i

I
lActual effective
I electrical travel-~! .

!~!~l;:;:;ga~;:h${and,”g-
lvO1tage 4/------

.1 Insulation-resistance 4/
Ilorque 41 - - - - . ---
Ilhermal-shock I/ - - - -

I 6rou 11
ls.l,,,+ -----

Requf rement
paragraph

3.8

3.9
3.12

.1, 3.3 to
.3.2 ilICl,
.4 to 3.5.1:
ncl, and
.33 to 3.34
ncl .

3.13
3.11.2

3.14
3.15
3.16
3.17

3.18

3.19
3.20

3.9

Test
method

paragraph

4. 7.2

4. 7.3
4.7.6

4.7.1

4.7.7
4. 7.5.2

4. 7.8
4.7.9
4.7.10
4.7.11

4.7.13

4.7.14
4.7.15

4.7.3

umber of sample
nits to be
nspected ~1

Al 1 sample
units

All sample
units except
for group II

6 any value

Number o
Iefecttve!
11 lowed ~,

N 1A

NIA

o

J-1

See footnotes bt end of table.
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TABLE VI. qualification inspection ~1 - Continued.

1
~ lnspe$tion

I

~

ISetab,,%%! -----
lShock {so~cified nulsel -. . . . . . . . . . . . . . .
lYlbrat\on, high frequencj
lCOntact resistance
I var!atlon - - - . . -
~Salt spray [corrosion) -

lResfstw ,Ollterf”,

i
p:;R%+;nc:
I variation - - -
lTermfnal strength

Grou VII
\Ltfe .- .’----

---
---

--

..-
---

---

!Resfstwwil”eqts-

I I
Requirement I Test I Number of sample
paragraph I ❑ethod I Uflfts to be

I paragraph ~ ,inspected gl

I I

3.21 /
3.22
3.23 1

:;:4
I

i

3.25 i

3.26
3.32
3.27

3.9
3.10

/

3.28 /

3.9 I
3.29

I

3.30 I

~
3.31

4.7.16
4.7.17
4.7. la

4.7.3
4.7.19

4.7.20

4.7.21
4.7.27
4.7.22

4.7.3
4.7.4

4.7.23

4. 7.3
4.7.24

4.7.25

4.7.26

i

I

~}

12 6 highest
6 lowest

/

i

J12 6 highest
6 lowest

i

/

I 12 6 highest
6 highest

i

I 102 51 highest
51 lowest

I
4 any value

/

r
Number ofl
Iefectf ves I
llowed ~/1

—

1

1

1

1

0

i

1

4 .4.4
general

a.

b.

i

Group 1 tests need not be performed If ❑anufacturer presents certfffed data
provfng that tests have been previously performed on the qualification
sample untts.
See append{x for detafls.
Failure of one resistor in one or more tests of a group shall be charged as
single defective.
Nondestructive tests.
14arklng shall be Considered defective only if Illegfble or ❑fsslng.

FR qualification. FR qualiflcatqon shall be in accordance with the
and det?, fl requirements of MI L. ST O-690 and the following detafls:

Procedure I - QUalfficatfon at the fnftfal FR level. Level M [1.0
percent) of FRSP.60 shall apply. Sample units shall be subjected to the
qualification inspection specffted in group vII of table VI (see 4.4.2].
Entire life test sample shall contfnue on test to 10,000 hours as
Specified in 4.7.25. upon completion of the 2,000 hour qu?,lfficatf on.

Procedure 11 - Extensfon of q“al{ficatfon to lower FR levels. To extend
~;;~;[ication to the R level (0.01 percent) and S (0.001 percent) FR

data from two or more styles of similar construction may be
combined.
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c. Procedure Ill - Maintenance af FR level qualification. maintenance
pertod B f IRSP.1O h 11 1 R dl ess of he number of production
lots prod~ced during st~is ~~!l~;. t;~a~pecified number of unit hours
shall be accumulated to ❑aintain aualfffcat(on (see 4.6.2.1). For FR
levels M, P, R, and S data from ail lead types may be comb fried.

4.4.5 Qualjty level ver{ficatfon. The contractor is responsible for
establish~ng a quc.lit Y system to verify the PPH level of lots that are subjected

I to subgroup 2 tests of group A inspections. The PPM defect level shall be based
on a 6.month movfng average. The contractor shall verffy and report monthly on
ind{vtdual PPM categories (I. e.. PPH-2 and PPH-3) and an overall PPH defect level
(i. e., PPM-5). -

4.5 Vertficatfon of qualfffcatfon. Every six months, the manufacturer shall
con ile a summary of the resul

!
ts of quality conformance inspections and extended

fai ure rate (FR] data, t“ the form of a verlffcatfen of qualification report, and
forward It to the qualffyin acttvfty within 30 days after the end of the

Yreporting pertod as the bas s of continued qualiffc&tf On approval. In addition,
the ❑anufacturer shall immediately notify the qualifying actlvfty whenever the FR
data fndfcates that the ❑anufacturer has failed to ma<ntain the qualified FR
level, or the group B Inspection data indicates fatlure of the qualified product
to ❑eet the requirements of this speclflcatlon. Continuation shall be based on
evidence that over the 6-month period, the followlng has been met:

a.

b.

c.

d.

e.

f.

9.

Verification by the qualifying activity that the ❑anufacturer ❑eets the
requirements of HIL-STO-790.

The manufacturer has not modified the design of the iteM.

The specification requirements for the item have not been amended so far
as to affect the character of the Item.

Lot rejection for group A inspection does not exceed 15 percent or one
lot, whichever is greater.

lhe requfre,ments for group B Inspection are ❑et.
.,,.,

The records .of FR tests combined substantiate that the “H” (1.0 percent),
or “P” (0.1 percent) FR level has been ❑afntalned, or that the
manufacturer continues to ❑eet the “R” (0.01 percent), and ‘S” [0.001
percent) FR level for which qualfffed, although the total component hours
of testing does not, as yet meet the requirements of 4.4.4c.

The contractor shall provide documentation to the qualifying activity
pertaining to PPM calculations fncludfng numbers of part types tested,
individual PPM defect categories (i. e.. PPiC-2 and PPIC-3) and the overall
PPh defect rate (P PM-5). fhis in formdtlon shall be submitted on a detail
speclficat{on basis and based on a 6-month ❑oving average.

Uhen group B requirements were not ❑et and the ❑anufacturer has taken corrective
action satisfactory to the Government, group B testtng shall be instituted. A
summary of the retesting shall be forwarded to the qualifYln9 activity within 30
days after completion of the retest. All reports shall be certified by a
responsible company of fictal and the government {n Spector.

If group b test requires a comparison of “past-test” readings with Initial
reaciings (aelta measurements), the verif~cation of qualific?, tfon summary shall
Include the maximum and minimum delta changes for each inspection lot. For lffe
test{ng, delta R readings shall be heported at each Interval in which readings are
taken.
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4.6 Quality c.mforcance insoectiom

4.6.7 Inspecti.m of product for delivery. Inspecticm of prcduct for delivery shall consist of grcup A
inspection. Delivery of shipse.t shall notbe delayed perding cacpletica of group B inspecticm

4;6.1.1 Insvectian and pr.aducticw lot.

4.6.1 .1.1 In= ctim lot. w inspe.ticm tot os far as practicable, shall cmsist of all resistors of the same
style and characteristic, regardless of the .resistmce value (dining of al 1 terminal types except L is
acceptable) produced in e period not to exceed 30 days, prcduced under ●ssent ial ly the same cmditims, and
offered for inspection at me time. ‘

4.6.1 .1.2 Pmducticm lot. A production lot shall consist of resistors of the same style, mninal resistance
value, resistance tupcrature characteristic, and terain.al style. Abnufacture of all parts in the lot sIwLL have
bten started, processed, assdhd, and tested as a grciip. Lot idmtity shall be sai”tained Shraughtout the
manufacturifq cycle.

4.6.1.2 GrcuD A ins~ctian. Group A inspection shall amsist of the examinations and tests specified in table
VII, and shall be -e a the same set of same unit$, in the order shown.

4.6.1 .2.1 SubqrouD 1 tests. subgroup 1 test shall k performed cm a prcducti.m lot basis on 103 perctnt of the
prcduct supplied umder this specification. Resistors that are out of resistance tolerance, or wfIicJI experimce a
char!ge in resistance greater than that permitted far the tests of this subgrwp shall be removed tr.m the (et.
DIIly lots having rnt rnre than lL1-percent rejects or one resistor, uhi chever is greater due to exceeding the
specified resistance change limit, as a result of SULgIVUP 1 test% sha LL not be furnished m orders. Corrective
acticn shall bt taken m such values mnd new pieces furnishtd.

4.6.1 .2.2 Manufacturer’s prcducticm inspecti cm. If the mwwfacturcr perfor=s tests qua 1 to or mre at ringmt
tiw” thmse specified in subgroup f, table VII, as the final step of this production process, group A, subgroup 1
inspccti.m ~ be waived and the data resulting f tw the manufacturer’s prcduct icm tests may be used instead.
Author4sy to waive the subgrwp 1 inspect ica shall be. granttd by the qualifying activity rely. The fallowing
criteria ust be ~lied with:

a.

b.

c.

d.

e.

f.

Tests crxducttd by the mrm”fc..turer during prcductica shall be clearly idcnticaL to or rnre stringmt
thqn that specified for subgroup 1. Test comditicms shall be equal to or Mr.t stringent than those
specified for tukgraup 1.

flanufecturer subjects lm percent of the prcduct su@ied under this specification to his productim
tests .

The parameters ●easured and the fai lure criteria shal 1 be the sa.e or more stringent than tlw.t
specified herein.

The lot rejection criteria is the sase or more stritqent than that specified herein.

The ~nuf ectur=r shaLL rake available all informt ion concerning the test procedures and
i“strumentaticm “s& in his prx)uct ion tests. This data shall be provided as part of the evaluatim
required for HIL-STD-79D. The manufacturer shall also make available to the Government all r=cords of
all detail test data resulting fru pmductim tests.

tice LQPr.Jved, the wwfact.rer shc.11 nut charge the test procedures or cri terin without prior
mtifi catian and c.cmcurrence by the qualifying activity.
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TABLE VII. Group A tnspectlon.

jExamfnatfon or test
I I I
I Requirement Method I

(
.samplfng procedure

[ paragragh I paragrnphl I
I
I Sub rou 1
lc6ii+2i&g - - - - -! 3.8 .

I I 100 percent I

Ic”;:ti:t;::is:a!’! ..13,

/4.7.2 I tnspectfon

I

,Iamersfo” ---. --~3.,2
I 4.7.3 I
i 4.7.6 I
I I

/
I

I
I Subgroup 2 (PP14) I I
10t resistance P-PM-2 )-I 3.11 I 4.7.5

I
See 4.6. 1.2.3.1

~ (d fmenslons only) ~ ~
Mechanical (PP14-3) - -l 3.5 I 4.7.1 / See 4. 6.1.2.3.2 I

/ i
1

l_fn@tfon -.l::;~ and 14.7.1 ~ See 4.6. 1.2.4 /

I I 1“ I I

1 Sub rou 4
lC*nce - - - -~ 3.11.2

I
I 4.1.5.2 \ i

lActual effectfve I
I electrical travel- -~ 3.13
lDfelectrfc

I 4.7.7 / See 4.6. !.2.5 /

I Withstanding
I voltage - - - -

i
- -! 3.14 I 4.7.8

i I

Insulation resistance-l 3.15
Ilorque. ---- . - .1 3.16

I 4.7.9 i
I 4.7.10 I

/

~Thermal shock - - - -~ 3.17 1 4.7.11 I
I

/

I I

lR%%%%. I
I

I I
I
I

/,J:::f::”g.h!’: “: ::1 ::;:
I 4.7.20 ; See 4. 6.1.2.6
I 4.7.6

/

I I !

1
Ismty - - - -~ 3.18

I
~ 4.7.13 i

.1
See 4.6. L.2.7

I

4 .6.1.2.3 Subgroup 2 tests (PPH categories).

4. 6.1.2.3.1 PPh-2. Subgroup 2 tests shall be performed on an inspection lot
basis. .samples~ected to subgroup 2 shall be selected in accordance with
table VIII based on the size of the Inspection lot, (Note: Larger samples ❑ay be
inspected by the contractor in order to calculate PPH. however rejection Of the
lot shall be based on 1 or sore de fects. ) In the event of 1 or ❑ore failures the
lot shall be rejected. Equtpment used to perform the subgroup 2 tests shall not
be tbe same as those used in the subgroup 1, 100 percent tests.

4 .6.1.2.3.2 PPM-3. Statistical sampling fnspectton shall be performed on an
inspection lot ~. A sample of 13 parts shall be randomly selected, tf one or.
more defects are found, the lot shall be rescreened and defects removed.
sample of 13 parts shall be randomly selected.

A new
If one or ❑ore defects are found

in this second saaple, the lot shall be rejected ana shall not be supplied to this
speclficati o”.
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I

4.6.1 .2.3.3 Rejected lots. fie rejected lot shall h segregated frcm neu bats and those lots that have passed

l..
inspection. The rejected bat shall be lCCI percent inspectti for those qual~ty characteristics found defective in
the sasple and any defects fcxnd removed from the Lot. A ntu sa@e of parts sha LL be randomly $elected in
acmrdance with Table VIII. If 1 or mm defects are fwrd in this secmd s?Iw1=, the Lot shall be rejected and

I
shall not be supplied to this specification.

I
4.6.1 .2.3.4 PPfl calcul.ati.ms. PPH calculaticuu shall be based on the results of the first sa@e check as

preserit-sd in 4.6.1 .2.3.1 and 4.6.1.2.3.2. .CaLcu Latiau 4 &ta exclusicm shall be in accordance with EIA-554.
W-ate: F?!! cakulations shai{ not use data cm the seared ~Le submtssim).

4.6.3 .2.4 SubqrnuP 3. Statistical sa@ins inspectim diall be performed on m inspection lot basis. A ~Le
of 13 parts sbll be rmd.mly selecttd, if me or more deftcts are fcund, the lot shall be rescreened cmd defects
ruoved. A new sa~le of 13 parts shall be randmly selected. If one or more defects are fomd in this stond
M@=, the Lot shall be rejected and shell mt be supplied to this specification.

4.6.’s .2.5 Sutmrum 4. statistical sawLing inspceti.m Elmtl be performed on an inspecticm Lot basis. A ~le
of 13 parts shall be ran.kdy selected, if Me or mm defects are fourd, the lot shall b re$creencd ard defects
rcmved. A new saWLe of 13 prts shall be rarv$amly selected. If ome or mre defects are fared {n this second

-@e, the Lot sJMLL ~ rcject~ @ s~LL rnt ~ su@i~ tO this specification. These tests are mn.sidertd
destructive ard sa~les .$ubittd to the these tests shall mt ba supplied cm the contract.

TASLE VIII. sa~lina dens for PPH cntequries.

I I I

i id size i 3a@e size I
for PPH-2

~

..

i O- 32 i lW percent I
33 - 12s I lm percent

126- 3,2oO j 123 /
I 3,20f -10,OOO I 2m
! lo,ml - 35,0C0 ~ 315 !

4.6.1 .2.6 W&T rum 5. statistical saqling fnspectian shall be performed m an inspection lot tmsis. A sa~le
of 13 parts sha Ll be randomly se Lectsd, if one or rnre defects are found, the Lot shall be rest,-untd and defects
removed. A new sample of 13 parts shaLl be randaly selecttd. If one or more defects are fwnd in this second

s.MDlc. the Lot sha Ll be reiectcd ad sha LL not be $umlicd to this specificatim. These tests are -si&srcd
des~r.ctive and samples suL&itted to the these tests &Ll mt be supplied cm the contract.

4.6.1 .2.7 Sutq~ 6 Csolderabi(ity).

4.6.1 .2.7.7 Samplfnap lan. Thirteen sswle$ SIVSL( be selecttd rand-asly frm each inspscticm tot and sui?jected
to the sukgrcup 6 solderability test, if one or rnre defects are fc+md, the Lot shaLL be rescreened and defects
rewed. A MU sa@e of 13 parts shall be ranckmly selected, if onc or mre defects are found in the second
SaWle, the bat sha Ll be rejected and shall not be supplied to this specificaticm.

,
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I 4.6. q.2.7.l.l Reiected lots. In the event of cne or core defects, the inspection lot is rejected. The
manufacturer WY use me of the follc+ing options to revork the lot:

a. Each production lot that was used to form the failed inspection lot shall be individually sukmittcd to
the solderability test as required in 4.7.13. Pratuction Lots that pass the soldarability test are
available for shipcnt. Pmxlucticm Lots failing the solderability test can be reworked mly if
submitted to the solder dip procedure in 4.6.1 .2.7.1 .1b.

b. ?he manufacturer ~its the failed Lot to a ltKI percent =lder dip using m approved solder dip
process as specified in 3.5.11. Following the solder dip the electrical measurements required in

g- AZ SU@~ t t=t~ fill ~ ref=t~ UI lW percmt Of the LOt. me pDA foF the el=tri~L
measuretits shall be as for the subgroup 1 tests. Thirteen additional sa~les hall be eelected and
subjected to the solderabi Lity test with zem defects al lwed. If the Lot fai 1s this solderabi Lity
test, the lot shall be considered rejected and shall not be furnished against the requirements of this
specification.

4.6.1 .2.7.1.2 DisDosi tica of samles. lhe solderability test is considered a destructive test and ~Les
submitted to the solderabi lity te$t shall not be supplied on the ccmtract.

4.6.2 Periodic inspectico. Pericdic i“spsctica shall consist of group 8 inspection. Exctpt b+Iere the results
of this inspection siwau nmco!pliance with the appli=ble requirements (stt 4.6.2.1.3), delivery of prcducts kfIicA
have pmstd group A inspection shall rmt be delayed ptndimg the results of periodic inspeetim.

4.6.2.1 GrouP B inspection. Group B inspection shall c.msists of the examinatims and tests specified in table
IX, in the order shown. ?hey shatl be ptrf orwd cm sa@es f mm lots which have been subjecttd to and PIIsatd the
grcup A inspectim. Sample sizes end rejects shall be as indicated for the applicable group in table IX.

4.6.2 ,1.1 Cwmterly [suk.arwp 1). WqLes shall be acc.mlatcd from each inspection lot and plactd cm txtcnded
life of 4.7.24 for the full 10, CUI hour life test. A sufficient n~r of samples stroll Lw selected ftw each lot
by th= wnufacturer so that the -i”ten-ante of fai Lure rate requi rcments are CO@icd with within the sptcff icd
maintenance period. In my event, a ■inimm of 5 sa=ples shall be selected fra each Lot. AS far as practt~bLe,
the manufacturer shal 1 select the resistance values so that al L resistance decedes prcductd duricg the -inttnance
pericd are represented. ?he accuu tated data shal 1 be used for r,aintenance of extuuicm of f ei lure rate
qualification.

4.6.2 .1.2 Di>bos~tim of sample units. 3.a@e units bhich have been subjected to group B inspection shall mt
bt delivered on the knntract or purchase order.

4.6.2.J.3 m cc.ubliance. If a sample f ai 1s to pass group B inspection, the =nufacturer shall notify the
qualifying activity and the cognizant inspection activity of such a failure and take corrective action m the
waterials or processes, or both, as u8rranttd, and cm al 1 units of product irn *i ch can be correcttd and uf!ich
uere manufactured under essmt ial ly the saint materials and processes, and which are considered subject to the same
fai lure. Acceptance and shipmmt of the product shal 1 be di scent inued unt i 1 correct i we actim has bem takm.
Group B inspection shall be repeated .m additimal sample units (all inspcctimts, o. the insptcticm which tht
original sa@e failed, at the cption of the qualifying activity). Groups A inspection may be reinstituted;
tmuever, final acceptance and shi~t shal L bt withheld unt i L the grcup B inspecticm has show that the
corrective action W3S successful. ,In the event of f ai lure of ter reinspecti cm, informnt im mceming the failure
shall be furnished to the ccgnizant inspection activity and the qualifying activity.
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TABLE IX. Group B inspection.

I Quarterl
1.s+
lLlfe -!-!-----

! subgroup,
lRes$stance temperature
I characteristic - - -
lMOlsture resistance ~1-
lCOntact resistance
I variation - - . - . -
I

:::;;:%”;,.
I variation . . - -
~Terminal strength -

i%:yy:,der
lhea”t -------

n9

ILOW temperature
I operation - - - - - .
Inigh temperature
I exposure - - . - . .
lCOntact resistance
I vr. riatlon - - - - - .
~Integrlty of shaft - .

ISetab%%f++ ----

jt!;;:~y:::fi~’-p:l’”
lCOntact resistance - -
~ variatfon - - . - - .

Requirement

3.30

3.19
3.2o

3.9

3.28

::;9

3.25

3.26

3.27

3.21
3.22

3.23

3.9

3.31

3.24

Method

4.7.25

4.7.14
4.7.15

4.7.3

4.7.23

4.7.3
4.7.24

4.7.20

4.7.21

4.7.22

4.7.3
4. 7.4

4.7. i6
4.7.17

4.7.18

4. 7.3

4.7.26

4.7.19

Number of
samples

See
4. 6.2.1.1

I
12.6 highest

6 lowest

I12-6 highest

6 lowest

}

12-6 highest
6 lowest

t

12-6 highest
6 lowest

4 any value

4 any value

I
See
4. 6.2.1.1 i

I1
1

}

1

1

1

o“

o

I

1

i

~1 Every S{X ❑onths, test duration shall be 20 cycles.

4 .6.3 Inspection of packagtr,~. The sampllng and $nspection of the
preservat70”, packl”g. and container marking shall be in accordance wfth the
requ{re.aents of MI L. R-39032.

4.7 Methods of Inspect fo”.

4 .7.1 Visual and ❑echanical examination. Resfstors shall be examined to verffy
that the materials. destgn, Construction, physical dimensions, ❑arking, a“d
workmanship are in accordance with the applicable requirements (see 3.1, 3.3, to

I
3 .3.2 fnclus{ve, 3.4 to 3.5.11 fnclusfve, and 3.33 to 3.34 fncl”s(ve).
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4. 7.2 Condltionlng (see 3.81. Resistors shall be conditioned in accordance
with method 108 of UIL. ST O-20Z. The following deta{ls and exceptions shall apply:

a.

b.

c.

d.

e.

f.

9.

Method of ❑ountf”g - Supported by their terminals (resistors not ❑ounted
on life test chassis). Resistors shall be so arranged that the
temperature of any one resistor shall not appreciably Influence the
temperature of any other resistor. There shall be no undue draft on the
resfstors.

Temperature and tolerance . Standard test condition (see 4.3.1).

In\tlal ❑easurements - Initial total resistance shall be measured after
❑ounting as spectffed in 4.1.5.1. Thfs Inltfal ❑easurement shall be used
as the reference temperature for al 1 subsequent measurements.

Operating conditton . DC continuous working voltage or a continuous
working voltage from an ac supply at. Commerical line freqUen CY and
waveform equivalent to 1.5 times the specified wattage (see 3.1), shall
be a plied between the end terminals intermittently 1.5 hours “on” and
0.$ ~our ‘off: for a ❑{”imum Of 50 hours +8, .0 hours at a temperature of
25 c, *1O, -o c. Each resfstor shall dissipate 1.5 tfmes the rated
wattage, but not to exceed the ❑aximum rated voltage (see 3.1 ).

measurement after c.and{tfonfng - Total resistance shall be ❑easured at
the end of the 50 +8, -0 hours as specified in 4 .7.5.1 after load has
been removed and the resistors st.zbfl!zed.

Examtnatfon after cond{tlontng - Resistors shall be examined for evidence
of ❑echanical damage.

Test duration - 50 +8, .0 hours mfnttuum.

4. 7.3 Contact resistance variation (see 3.9): Contact resistance vartation
shall be measured with he ❑easuring cfrcutt sfiown on figure 3, or its
equivalent. The operating shaft shall be rotated in both directions through 90
percent of the actuql ef.fectf ve-electrical travel for a total of 6 cycles. Only
the last 3 cycle~.shall count in determining whether or not a contact resistance
Variation Is observed at least twice In the same location, exclusive of the
roll-on or roll-off points where the contact arm ❑eves from the term$natlon, on or
off, the resistance element. The rate of rotation of the operating shaft shall be
such that the w{per completes 1 cycle t n S seconds , ❑f nimum, ‘to 2 r. fnutes, ❑aximum.

4 .7.4 Integr{ty of shaft (not ap plfcable to style RJR32)( see 3.1o).

Resistors shall be ●ounted on an appropriate mounting
fj~~~~~”~ftw~odfes restraf”ed from ❑ovement.

4. 7.4.2 Pull force. A force of 5 pounds (for styles RJR12 and RJR24) and 2
pounds (for styles Ril R26 and RJR28) shall be applied along the axis of the
operating shaft, away from the body of the reststor. The force shal\ be
!naintai”ed for a ❑inimum of 1 ❑inute.

4 .7.4.3 Perpendicular force. A force of 2 pounds shall be applied in a
direction perpendicular to th e axis of the operating shaft for a minimum of 1
❑inute.

4 .1.4.4 Ex. an fnat~on after test. Rests tors shall be examined for evfdence of
shaft breakage.

,
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CONSTANT

CURRENT

SOURCE

NoT TO
ExCEED
RATING OF

UNIT BEING
TESTEO .0’(CALIBRATION 1

DECAOES

(SEE NOTE)

I “w
J

RX - Test specimen.
05clllompe bandddth:
Mfntmtm imput impedance:

NOTE: At the calibration of
decade Is to be set for tiw
being tested.

F2GORE 3.

1A.C,

AMPLIFIER

o
OSCILLOSCOPE

lrn HZ tO 50 kti.
At least 10 tines the nmminal resfsfdnce being tested.

the decade. terdnals 1 and 2 must be coincident. Callbratfon
contict-resistance (CRVI level of the specified ncmioal resistance

C.mtact resistance variatim mcasurirm circuit.

4.7.5 m resistance (ace 3.11). Resistors $haLl be tested in accordance uith ●ethcd 303 of RXL-STO-302. The
following detai[~ s@ll apply:

a. Measuring apparatus - lhe sumt measuring instrtmsnt shall be used for all resistmce measurements {n
any me test, but mot necessarily for all tests.

b. Test voltage - Hcasur-te of resistance s.hn(l be made by using the test voltages specified in table
X. The test voltage chosen, whether it be the maxiwm or a lower voltage which would still provide
the sensitivity required, shall be applied across the teminals of the resistor. This same voltage
sIL911 k used t.itencver a *&sequent resistance ~suremt is rode.

TASLE X. DC resistance test V01W!3C. II

I ~ I * I
110 to 103 incl / 1.0

lover ltQtOl,tKO incl 3.0 I
Icrver 1,000 telO,~ in.1 10

10verlO,~tq O.1 .cgchmi. cl~ 30 /
lover 0.1 ●tcrshm m

II The critical resistance value is the maximm standard
resistance value uhich vi 11 dissipate f “11 ‘mttage
when the maximum cmtinuws working voltage is appli~.
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4 .7.5.1 Total resistance. Total resistance shall be mee. sured as spec{fted (n
.2 .7.5, between th e resistance-element end terminals [terminals 1 and 3 on figure
1), with contact arm positioned agatnst a stop. The positioning of the contact
arm and terminal shall be the same for all subsequent measurements of the total
resistance on the same specimen (see 3.11.1).

4 .7.5.2 End resistance. The contact arm shall be positioned at the extreme
counterclockwise It it of mechanical travel , and the resistance shall be ❑easured
as speci Ffed fn 4.7?5 between the contact arm and the corresponding end terminal .
The contact arm shall then be positioned at the extreme clockwise limtt of the
Oechantcal travel , and the resistance shall be ❑easured ?.s speciffed <n 4.7.5
between the contact arm and the corresponding end terminal . Dur{ng this test,
precaution shall be taken to Insure that rated current of the resistance element
is not exceeded. Clockwise signtffes the direction of rotatfon of the operatfng
shaft when the resistor is viewed from the shaft end (see 3.11.2).

4.7.6 lmmerslon (not applicable to L type terminatfons)(s’ee 3.12). The surface
shall be cleaned of any foreign ❑atter immed iately before Tmmersl on.

a.

b.

c.

Pr$conditlon - The resistors shall be precondftl.aned fn an oven at 125-C
*5. C for 13 ●2 ❑inutes. or use a fluorocarbon bath maintained at 125° C
.5 C for a period of 1.5 40.5 ❑fnutes. Upon completion of precondftlon,
allow resistors to stabilize to room temperature for approximately 13 *2
mln”tes.

Immersion - The resistors (“et to exceed 30 samples) shall be tmmersed
(not to exceed 30 samples) into a bath of fluorocarbon held at 85”c .5-C,
.O” C for a period of 60 seconds *5 seconds. The resistor shall be
completely submerged in the bath, wtth no part at a depth of less than 1
inch. Resistors shall be shaken for a ❑axfaum of 5 seconds and shall
remain in the bath for a period of 1 mtnute k5 seconds. Visually examtne
resistors for Inadequate seals, as evidence by a continuous stream of
bubbles emanatfng from any concentrated point on the resistor.

Oje penetrant verfffcatfon - A five pSece sample of the product
exhibiting inconclusive evidence of compliance to immersion requ:reme~ts
(see 3.12), shall be preconditioned in an oven stabilized at 125 C ●5 C
for 13 ●2 ❑fnutes, or preconditioned In a fluorocarbon bath ❑aintained at
125-C ●5-C for 1 ml”ute 45 seconds and immediately upon removal (within 5
seconds.), shall be submerged fn a dye penetrant solution for 30 seconds
❑inimum. .The dye penetrc. nt solution 5hall consist of 0.1 grams er

!liter, or equivalent, of a soluble stain dye such as crystal via ●t
dfssolved in delc.nfz.zd water maintained at room ambient. Upon removal
fro. the dye Sol”tlo”, the sample shall be held at-room te!nper.at”re “nttl
external surfaces are dry. The sample shall be carefully opened and
examined under 10X to 30X for evidence of dye penetration into the sealed
cavity. Evidence of such penetration verifies loss of immersion seal,
and lack of such evidence vertfies compliance to the requirements.

4,7.7 Actual effective electrical travel (see 3.13). The actual effective
electrical travel shall be measured by placfng he resistor in a Suft.ible device
and circuit which will indfcate both angular position of the operating shaft and
voltage output. The actual effective electrical travel will be the number of
turns or degrees of the operating shaft fn which a change In contact-arm positi.a”
glv.?s a measurable change fn voltage output.

4 .7.8 Dielectric withstanding voltage (see 3.14). -,, ,

4.7 .8.1 Atmospheric pressure. The resistors shall be tested tn accordance with
method 301 of MI L-sTO-202. he followfng details shall apply:

a. Special preparations - The resistors shall be ❑ounted an metal plates of
Sufficient size to extend beyond the resistor extremities. and in such a
manner that ❑easurements can be ❑ade between the terminals tfed together
and any other external ❑etal parts.
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c.

d.

●.

4.7.8.2

Iiagnitude of test voltage - As specified in 3.1.

Nature of ptmtial - From an alternating-current (at) supply at mrical-line frequency cd
waveform This patemial shall be applitd for f ■inute.

Points of appli catirm of test voltage - Between ths termins!s connected together and all external
metal portims of the resistors and ●etal-mxnting plate.

2xaminat ims and measurumta - During the tests, the leakage c.rrcm.t shal L be mnitomf md the
resfstors ●xaained for evidmce of arcirq and breakdam. At the cmclusicm of the test, resistors
shall be examimd for evidence of damage.

Barmetric pressure. Resistors shall tested in accordance with methcd 105 of HIL-STD-2C12. The
foil-hg detai 1s en-d exccpti.xw shall *PIAY: .,

a. method of 9wnting - As specified in 4.7.8.7a.

I b. Test condition - c.

c. Pericd of time at reductd pres5ure prior to appliuttim of potential - f ■imrte.

d. Test duriw subject im to rcductd pressure - Voltage as specified (see 3.1) f ram an ac supply at
comtric.al line frequmcy and waveform shall h applied for 1 ■inute.

e. Points of appticaticm - As specified in 4.7.8.le.

f. Eiaminatiom and measurements - As specifitd in 4.7.8.le.

4.7.9 Insutmtica resistance (see 3. f5). Resistors shall be tested in accordmce ui th method Xl? of
HIL-STO+2Q. ne foil.aving details shaLl aPPIY: .,

a. Test mnditim - A or B, whichever is rnre practicable.

b. s~c~:l preparation - As specified in 4.7.8.la.

c. Points of measurement - AS specifitd in 4.7.8.ld.

4.7.10 =.

4.7.10.1 OPerat irq. me torque required to move the umtact arm on the resistance element SIML 1 be determined
at approximately fO, 50, and W percent of actual effective-electrical travel by the torque-wrmch method or by
any other 8etM acceptable to the Wvernment (see 3.16. f ).

4.7. fO.2 ~. The contact arm shall be adjust~ to each extrese Limit of ■echanical travel, and sufficimt
torque shall be applied to the Lend-scrcu actuator to permit the contact arm to idle for 2S TLete mectmnial
turns of the lead-screw actuator. During idle, a suitable electrical indicating device conmectcd between the
cmtact-arm terminal and the edjacent end terminal sha( L k cbswved for electrical cent inuity. After idle, the
wrOtiW Shaft smll be rotated in the opposite direction. The indicating devic= shall be observtd to determine
if the ccmt.act arm reversed direction. (see 3.16.2).
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4.7.10.3 stop (hen avDlicsble). Resistor sIML1 be mcunted by their mrral munting ●eans. me cmzact arm
shall thtn bt mtatcd to each extreme Limit of mechanical rotatim, and the specified torque (see 3.1), applied
th~h the operati~ shaft to the stop.

4~7.11 7fIecmal shock (see 3.17). Resistors shall & tested in accordance with method 107 raf HIL-STO-202. The
following detai 1s and exccpticms shall apply:

a. lest ditim - F.

b. tleasur~ts before cycling - Total res!stcmce and setting stability shall be as specified in 6.7.5.1
and 4.7.12, respectively.

c. Measurements after cycling - Setting stabi Lity, total resistunee, and cmt inuity shat 1 be Msured as
specified in 6.7.12, 6.7.5.1 respectively. Cantiruity of the contact arm shall be verifitd by
-cting a va-tube voltmeter or suitable indicating device, between the cmtact arm terafrml and
the cumterclockuise ml tersinal. The applied voltage shall be in accordance with table X.

d. Examination after test - Resistors shall bt exasined for evidmce of -chanical damage.

6.7.12 Setti w stabi Li ty. The mntact arm shall be set at appruxisately 4U percmt of the actual ef feet ive
electrical travel. h adequste dc test potential shall be a~litd b.stwem the end termi!tals. The nltage besueen
the end termin.sls, smd the voltage bctwetn am tnd terminal and the wtact arm, shall be measured and applied to
the f ol lowing formula:

El X 103
Setting stability in percent =

Q
Uhere:

El = Voltage across one end terminat ad the contact am terminal.
52 = Vottage ocmss the end terminals.

lhe difference bttucm the initial ■easurmts de &fore the envi — tal test and the euresent de after
the test imdicates the setting stability in percmt.

4.7.13 Solderability (see 3.18). Resistors shall be tested in accordmce with Dethod ZtlB of HIL-STO-202. The
follwing detai~’. shall apply: All pin term{nals of each resistor shall bt testtd.

4.7.14 R.ssistnncetevc rature characteristic (see 3.19). Resistors shall be tested in accordance with method
304 of HIL-STD-ZC12. The following details shall aF@Y:

a. Test temperatures - As Specifitd in table XI.

b. Heasureaents at the erd of each period - Total resistance shall be measured as specified in 4.7.5.1,
(wiper against stop, measured thrw8h trd terminals) at tewrature maintained during the period.
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TABLE XI. Resistance.temperature characteristics.

T I (
I Sequence I Temperature I

~

~/ This temperature shall be
considered the reference
temperature for each of
the succeeding temperatures.

~/ Not applicable in quality
conformance inspection.

Note: At the opt{on of the aa”ufaCturer, the reverse sequence may be as follows:

1. Room temperature
+150 *3

:: l115m,;emperature
4.

4.7.15 t40tsture resistance (see 3.20]. The resfstors shall be tested {II
accordance with method 106 ot t41L-51D-z@. The following details and exceptions
shall app]y;

I a.

b.

c.

d.

Mounting - Resistors shall be clamped or otherwise ❑ounted with terminals
exposed on a stafnless-steel panel of sufficient sfze to extend beyond
the resistor extremities, and in such a ❑anner as to allow electrical
connections to be ❑ade to the terminals.

.:
Inltfal measurement - Immediately following the initial drying pevfod,
total resistance shall be ●easured as speclffed In 4.7.5.1.

Polarization and loading voltage . The resistors shall be divided fnto
two equal groups; one group shall be subjected to polarization ana the
Other grO”p to load.

(1) Polar lzatton - Ourlng steps 1 to 6 f“cluslve, a 100 volt dc
potential shall be itppl fed with the posltlve lead connected to the
resfstor term f”r, ls tied together. and the negative lead connected to
the mounting plate.

(2) Loading voltage - Dur{ng the first 2 hours of steps 1 and 4, a dc
test potential equivalent to 100 percent rated wattage shall be
applfed to the resistors.

Test procedure - The ❑oisture resistance
follows: For qualification inspection -
inspection - 10 cycles. Every 6 ❑onths,
be 20 cycles.

cyclfng requirements shall be as
20 cycles; For group 8
the group B quarterly test shall

2B
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e. Ffnal measurements - Upon completion of step 6 of the final cycle, the
resistors shall be removed from the chamber and ?.{r dr{ed for one-half. .
hour at room ambient Condltlons. samples shall not be subjected to
forced a$r drytng. The total resistance and tnsul atton resistance shall
then be ❑easured as specified fn 4. 7.5.1 and 4.7.9, respectively. The
subsequent 24-hour conditionin~ period and measurements do not apply.

f. Examination after test - Resistors shall be examined for evidence of
❑echanical damage. .

4.7.16 Setabflity [see 3.21). The resistor ufper shall be set at approximately
30 percent, 50 percent, and 75 percent of ❑echanical rotation. A dc volta9e Of UP
to 2.5 volts shall be applied across the end termfnals, and the wtper shall then
be adjusted smoothly without abrupt voltage change at each test pofnt. The
stability error shall be within the limits spectffed.

4.7.17 Shock (specified pulse )(see”3,2Z). Reststors shall be tested in
accordance With method 213 ot HIL. bTD-zoZ. The followfng details and exceptions
shall apply:

b.

c.

6.

e.

I f.

Mounting - Resistors shall be mounted by their normal mounttng ❑eans,
wfth their bodies restrained from ❑ovement,
f~xture.

on an appropriate mounting

Test leads . Test leads used during this test shall be no larger than AkfG
size 22 stranded wfre, so that the influence of the test lead on the
resistor will be held to a c.t”fmum. The test lead length shall be no
longer than necessary.

Measurements before shock . Total resistance and Settfng stabilfty shall
be measured as specified fn 4. 7.5.1 and 4.7.12.

Test conditfon 1.

Measurements during shock - Cach resistor shall be ❑onitored to determine
electrical discontinuity of the resfstitnce element, and between the
contact arm and element, by a ❑ethod that shall at least be sensftfve
enough to ❑onitor or register, automatically, any electrical
dlscont$n”ity of 0.1 ■ill isecond or greater duration.

Measurements after shock - Setting stabllfty and total resistance shall
be ❑easured as specified in 4.7.12 and 4.7.5.1, respectively.

9. Examination after shock - Reststors shall be examined for evfdence of
mechanical damage.

4.7.18 Vibration, high frequency (see 3.23).
accordance with ❑ethod 204 ot MI L-i. TD-zoZ. Tlie f
shall apply:

esis
Ilow

fed

ors shall be tested i“
ng details and exceptions

n 4.7. 17c.

a. Mounting - AS specified {n 4.7.17a.

b. Test leads - As specified in 4.7.17b.

c. Measurements before vfbratfon - As specl

d. Test condition . 0.

e. Measurements during vfbrat$on - As specified in 4.7. 17e.

f. Measurements after vi bratlbn - As specified in 4.7. 17f.

9. Examt”atfon after Vfbrat{o” - Rests tors shall be exani”ed
❑echa”lcal damage.

for evidence of
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4.7.19 Salt spray (corrosion )(see 3.24). The resfstors shall be tested fn
accordance with ❑ethod 101 of 141 L. STO-~ The followfng details shall apply:

I a. Specfal mounting - As specfffed In 4.7.15a.

I b. Test condition - A.
I

! c. EXaMfnatf On after exposure . Resistors shall be examined for corroston
end ❑echanical operation.

4.7.20 Resistance to soldering heat (not app licable to L type term fnals) (see
3.25). The resistors sna II a
~TO-202.

in accordance wltn method ZIU or
The following d~ta;;seshall ●pply:

I a. ~:a;u;e~e;t before test - Total resistance shall be ❑easured as specified
. . . .

b. Test condition - C.

c, tleasurement after test . Om hour after completion of test. the total
resistance shall be ❑easured as specified in 4,7.5.1. Resistors shall be
examined for evidence of mechanical damage.

4.7.21 Low temperature opera tfo” (see 3.26).

The resistors shall be ❑ounted in such a ❑anner as to allow
el~;~~;~;: C=;S to be ❑ade to the termfnal s.

4 .7.21.2 Procedure. Total resistance shall be measured as specffied in
4.7.5.1. The resistors shall be placed in a ch~mber. at rogm temperature. The
temperature shall be gradually decreased to -55 C +0 C, -5 C w!thi” a period of
not less than 1.5 hours. For quality conformance inspection only, and at the
option of the manufacturer, the resistors ■ay be placed in the chamber when the
chamber ts already at the extreme low temperature. After one hour of
stabilization at this temperature, setting stabtlity shall be ❑easured as
Specf fled in 4.7.12. Full rated continuous worktng voltage [see 3.1 and 3.7)
shall be applied.; for 45 ❑tnutes. The rest stors ■ay be loaded tndtvtdually or in
parallel. Fifteen .5, -O ■inutes after removtl of voltage, setting stability
shall be .easured as specifted in 4.7.12. The temperature tn the chamber shall be
f~gdually increased to roan temperature within a perfod of not ❑ore than @ hours.

r$sistgrs shall be removed from the chamber, and maintained at a ten er?, ture
of 25 C .5 C for a pertod of approximately 24 hours. 1Total resistance s all be
measured as spectf{ed in 4.7,5.1. Resistors shall then be examined for evidence
of ❑echanical damage.

4.7.22 High temperature exposure (see 3.27).

The resistors shall be ❑ounted in such a manner as to allow
el~~~~~~~; cH~s to be ❑ade to the terminals.

4. 7.22.2 Measurements during test. Measurements shall be 250, .48, .0 hours.

4 .7.22.3 Procedure. Total resistance and setting stability shall be measured
as specified in 4 7 1 and 4.7. !2, respectively. The resistors shall be exposed
to an anbtent tem~e;aiure of 150 C +5-C, -O C for a period of 1,000 *8 hours. Not
less than 2 hours after the e“d of the exposure pertod, setttng stab fllty a“d
total resistance shall be measured as specified in 4.7.12 and 4.7.5.1,
respectively. Dielectric withstanding voltage (at atmospheric pressure), and
ins”lat{on resistance shall be !oeashred as specifted tn 4.7.8.1 and 4.7.9,
respectively. Res{stors shall then be examined for evidence of mechanical damage.
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I

I

4.?.23 Rotational life (see 3.28).

4.7.23.1 ~. Resistors shall be mounted by their normal munting means, co a .0623 inch thick,
glass-base, epoxy Laminate. F= r=e.i.stors shall be @I@ in pairs, and each pair shaLL be ccmnected in series,
as sb!im on figure 6, so that a win.alty comtmt current fLws through the resistors., irrespective of the
.wntact-ar- pmitim during the turning of the operating shaft.

.
4.7.23.2 Procedure. Total resi?tmce shall be measured as specified in 4.7.5.1. Adc potential, equivalent to

that rtquird~sipate rated wattage across the entire resistive ●leuent of resistors having the same nmiml
total resistance es tlm$elmder test, shall thm be applitd as $ltom m figure 4. lhe operating shaft shall be
cmtinwmly cycled thr-wgh WJ to 7UJ ptrctnt cd the actual ●ffective ●lectrical travel, at the rate of me cycle
for 2.5 ●iwtes, for the mltiturn units a,+ 5 secmds to 2 ●inutes for single turn nits, for a total of ZIXI’
rycltt. A cycle than cmsist of travel thro@50tolWpercmt of actual effective electrical trOVel end
return to the starting ~int. At m ti - during this test shall the contact am be all.wcd to idle at either end
of the travel. After mtatim, total resistance shalt be measured as specified in4.7.5.l. Resistors droll be
txasined for evidmce of mchsnicsl damage.

RESISTOR I RESISTOR 2
EN O END ENO END

TERMINAL TERMINAL TERMINAL TERMINAL

.= ~~~
OC SUPPLY

1

FIGURE 4. Rotatic4ml life test circuit.

4.7.24 Terminal strma th (see 3.29~,

4.7.24.1 PU1l (a!mlicable to all terminal tvmc s). Resistors shall be tested in accordance with method 211 of
HIL-STD-2U2. The fol Lowing detaf 1s and except ia shsl 1 aKILy:

a. Test cmditicm - A. @lied force - 2 pounds. Resistors clamped by the resistor kady, force applied
to ●ach lead individually.

b. Ifeasurement after test - Resistors shal 1 be exanined for evidence of mechanical dafosge and testtd for
electrical cmminuity.
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6.7.24.2 Fush (applicable to all temirtals excevt twe L). Resistors shc.11 0.s tested in accordance uith method
211 of I! IL-STD-202. The following details and exceptims shall apply:

a. Test wnditim - A, ●xcept force shall be anlied in the dfrecti.m toward the resistor baiy, force
applied to each t=rmirml individually.

b. Rer.surmt after test - Resistors &hail be examined for evidence of 8echanical damage and tested for
electrical continuity.

4.7.24.3 Bed (applicabl= to teminal tm.es P. U, X, and Y onLY). Resistors shalt b firmly cld and ench
terminal shall be bent through W“ at a paint .125 from the Lxdy of the resistor, with the radius of curvature at
the bend apprexi-tely .03123 inch. The pin fill be returned to the original Fsitim, bent 59° in the cpposi to
di rectim, .md again returned to the origiml pas{tim. At the anctusim of the test, the resistors shall be
-imd for evidence of mechanical damage and tested for ele.ztri-l cantl!!mity.

.

4.7.25 Life (see 3. W). Resistors shall be tested in accordance with method f02 of MIL-STO-202. The following
detai 1s and except icms shal L apply:

I

a.

I
b.

c.

d.

e.

f.

Method of uunting - Resistors shall be munttd by their nor~l mounting means on a .W25-inch thick,
glass base, epxy lamimte. The resistors shal L be so arranged that the temperature of any one
resistor shall mt appreciably influence the te~rnture of any other resistor. There shall be M
undue draft over the resistors.

Test te~rature cd tolerance - 85°C *5”C.

Initial ~asuremtnt - TotaL resistance shall be measurtd as specified in 4.7.5. f.

operating ccoditicos - Rated de or a. working voltzqe at arical line frequmcy and waveform (see
3.1) shail be a@icd intermittmtly to tepinal f and 3 of the resistor, 1.5 hours “on” and 0.5 hcurs
“off” for the time duratica sp.ecificd in 4,7.25f. Each resistor shall dissipate rated wattage, but
shal L mt exceed mximm voltage. Adequate Precmmirn shall h takm to maintain the cmstant voltage
m the resistor.

les~-ccftditim - 2,@3 hours for qualificntim with all sa~les contirwed to 10, ~ hours.

Reas.ure8tncs dur i ~ test:

(f) Qualification inspection - Resistance (see 4.7.5), shall be measured at the end of the 0.5 hour
‘off” periods after l= +48, -O; 504 +L8, -O; f,ME +48, -O, and 2,016 +72, -O hours has
elapsed. units continued m test shall be measured at intervals above 2,CUJ hours in
accordance with 4.7.23 f(2).

(2) Extended Life testing - Resistance (ace 4.7.5), sha Ll be =asurtd et the end of the 0.5 hour
“off” pericds after 162 +42, -O; 504 +~, -O; 1,~ +45, -O; 2,0f6 +~, -O, and ●very 2,tUl
+%, -O hams thereafter, until the required extended life period (10,oM hours) hsve elapsed.
Measurements shall be made as near as possible to the specified tise but -y be 8djust=d so
that neasur-ts ne.zd not be made during other than normal mrking days.

2xasinatirn after test - RZ9i S.tOra sha LL be examined for evidmce of mtchanicnl damage.

I

I

3.?

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T20:40Z
Check the source to verify that this is the current version before use.



I

MI L-R.39035C

4.7.26 Resistance to solvents (see 3.31). Resistors shall be tested in
accordance with method 215 of HIL. STD-20Z. The following detafls shall apply:

a. The ❑arked portfon of the resistor body shall be brushed.

b. The number of sample units shall be as specified in tables VI and IX, as
applicable.

c. Reststors shall be examined for evfdence of ❑echanical damage and
legibility of ❑arkings.

4.7.27 Low temperature storage (see 3.32).

Resistors shall be mounted by their normal ruountfng ❑eans
a;”;~2~~~lI w;. with respect to the air stream that the Sto.ntf”g offers
substantially no obstruction to the flow of atr across and around the resfstor$.

4 .7.27.2 Procedure. Total resistance shal”l be ❑easured as specffted In 4.7.5.
‘dithfn one hour att er this ❑eas~remeft. the resistor shall be placed in a cold
chamber at a temperature of -65 C .2 C for a Derfod of 24 *4 hours. The resfstois
sh~ll then be removed from the chamber and ❑a~ntafned at a temperature of .?5° C
*5 C untf.1 thermal stabiltzatfon !s achieved. Total resistance shall then be
❑easured as specified fn 4.7.5. Resfstors shall then be e.xamlned for evidence of
mechanical damage.

5. PACKAGING

5.1 Packaging requirements. Resfstors shall be prepared for delfvery fn
accordance wfth UIL-R-39032.

6. NOTES

(This section contafns information of a gener~l or explanatory nature that ❑ay
be helpful , but 1s not ❑andatory. )

6.1 Intended use. Resistors covered by thfs speclf{catfon are fntended for use
in electronic equipment, and are used for ❑atchfng, balanc{n adjustfn

!“ 1 “rc”’tvariables in computer$, telemetering equfpment, and other cr tical appl cations.

6.2 Acquisition requirements. Acqufsitlon documents should Specffy the
follow !ng:

a. Tftle, number, and date of thfs specification.

b. Issue of 0001SS to be “cited fn the solicitation. and ff re uf red, the
1Specific issue of fndfvfdual documents referenced (see 2.1 .

c. Title, number, and date of the applicable detafl specification sheet, and
complete PIN (see 3.1).

d. Levels of preservation and packaging and pack fng, and applicable marking
(see section 51.

e. Harkfng requirements for failure rate level and resistance temperature
characteristic (see 3 .33.4 and 3.33.5).
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6.3 qualification. Uith respect to products requiring qualification, awards will be =8& only for products.
which are, at the time set for op.mi~ of bids, qualified for ioc{.si.m in the applicable quaiif ied prcducts List
whether or not such products have actually bem so listed by that date. The .ttent ion of the contractors is
called to these requirements, and manufacturers are urged to arrange to have the products that they propose to
offer to the Federal Government tested for qualification i“ order that they nay be eligible to bt awarded
cmt,racts or purchase orders for the products covered by this specif i cat icm The activity resw+uibLe for the
qualified products List is the US ArV Laboratory C~; hwever, information pertaining to Walificaticm of
products may be C4tained f mu the Defense Electrcmi cs Supply Cmter (DESC-E), 1507 ‘di hington Pike, Daytm, OH
4s444 ,

6.4 sequmce for examinatims, ●asurucnts, Ed tests. lhe sequmce for ex.s.inatims, measurements, and tests
should be in accordance with table X1, and are indicated by the follwing spbols:

B - Oefore test.
D = During test.
A - After test.

6.5 Selectim end use information. Equi~t designers dould refer t. BIL-STD-199, “Resistors, SelectiL71 and
Use of”, for a select im of standard resistor types and values for mu equipment design. Al L appli cat ims and use
in fomsti.m cmcerning these resistors are also provided In ltlL-sTD-lW.

6.6 Hid? resistance and voltaqes. Uhere voltages higher than 250 volts rns me present bet.& the resistor
ci rcu~ t and gramded surface m which the resistor is mcunted, or where the dc resistance is so high that the
insulotim resistance to gmmd is an iqmrtant factor. Secondary insulation t. with-stand the cmditiuts shculd
Lm provided between the resistor and mmting or between the mount i- and ground.

6.7 Ibunti m of resistors. Resistors shauld mt be comtcd by their fLexib(e wire leads. Ymnting Iwduare
shculd bt used. Printed circuit types are f rquent lY termins L mounted, aLthwgh brackets may be necessary for a
high shock and vibratim mvimmmt.

6.8 Resistance te Werat.re chsracteri st ic. Considerate ion should be given to t~ratu.e rise and a~imt
teqerature of resistors under ~ration, in order to atl.av for the clmwe in resistance due ts resistance
te~rat. re characteristic c.

6.9 Red.cti.m of rower ratirq. Wen mly a port im of the resistance eLemmt is engagd, the wattage is
reduced in di re,ct t y the same p~rt im as the resistance.

.,,.

6.10 Stacki m of resi$tors. %en stacking of rcsi stors, cnre shw Ld bt taken to ~sate for the added rise
in te%rature by derating the wsttage rating acmrdirqly.

6.11 fllL-R-220W subst i tut im dsta. Resistors of this sptcificati.m, regardless of the their failure rate
designation, me substitutes for resistors of the same resistance value, toLcrance, ad psrformnce
characteristics specified in the imctive for mu design detail specification of RIL-R-22097 es follws:

Substitute specificatim Detnil soecificatim inactive for n- desiqn

NIL-R-39335 {2 rlIL-R-22097/3
HIL-R-3W35/2 MI L-R-2209714
141L-R-3W35/3 RIL-R-2209715

I
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6.12 Cmtact Currmim. Contact corrmim may develop M the paint where the wiper mkes contact with the
element, if a current of 25 microm?p or greater is not ma~ntained.

6.13 Retinnim leads. If retiming (hot solder dip) of the leads is required (see 3.5.11).

6.14 Part or Idmti fyi m Nu&r (PIN). PIN is a w term mcoq?ssing previous term used in

$Fcifi~timS $uch ES Prt n-r, fn= d=i~tor, idmtifi=tim n~r. ect. (s* 1.2.1).

6.15 Subject term (key word) Listims.

Chmi c
Potmticaeter
Resistance

,..

6.16 ~m= f- Dr@iWs issue. ~Wi~l mtaticf’u are mt USCd in this revisim to identify changes with

I respect to the pr evi cm issue due to the extmivmes$ of the changes.
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TABLE XII. Sequence for examinations, !neasureinmts, and tests.

jhmy,o”

I test

I

ihd resistance

lTher!r@l shock

i Lrou II
l&ce
I temperature
I characteristic
Itiotsture
I resistance

lGrou ,1,
1+.ffkd

lVfbration, high
I frequency
lSalt spray
I [corrosion]

I IirOu VI
I&al lffe
~Ter!nfnal strength

rotal

.esis

A

---

8, A

---

B, A

B, A

B, A

-..

B, A
B. A

B, A

B, A

B, A

3, A

..-

..-.

DlltdCt

mfst.mce
lriation

---

..-

A

-..

-- -

A

---

A

---

---
A

---

---

A

A
---

---

---

Ielectric
i thstandi r
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---

---
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and
m-ometrlc

---

---

---

---

---

---

-..
A

---

---

A

---
---

-..

---

35

nsulatf 0,
esl stanct

---

---

A

---

---

A

---

---

---

.-.
---

..-

---

A

---
---

---

---

.-.

---

A

---

---

. . .

---

A

---

..-
A

A

.-.

A

..-

.-.

.-.

---

‘es fs tdnc(
easured
.ermi nals
, 3, and
ontmt a,

---

---

---

---

---

---
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. . .

---
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1, D, A
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---
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. . .
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B, A
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B. A

B, A
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APPENDIX

PROCEOURE FOR QUAL1F1CATION INSPECTION

10. SCOPE

Th{s appendfx dete. fls the procedures for submtsston of samples,
ata, for qualtficatlon inspection of resistors covered by this

specification. This appendtx {S a mandatory part of the s ecificatiun. The
!procedure for extend$ng qualification of the requ$red samp e to other res$stors

covered by this specification 1s also outlined herein.

20. APPLICABLE DOCUMENTS. This section is not applicable to this appendix.

30. SUBI!I SSION

The sample size and test routine for each style shall be as
in~!;~te=;ble XIV.

30.2 Test data. ‘dhen tests are to performed at a Government laboratory, prior
to Submfsslon, all sample units shall be subjected to all of the tests indicated
as nondestructive in table VI. Each submission shall be accompanied by the test

The performance of the destructive tests by thedata obta!ned from these teStS. .
manufacturer on a duplfcate set of sample Units 1s encouraged, although not
requi red. All test data shall be submitted in duplicate.

30.3 Oescr$ptton of items. The manufacturer shall submit a detafled
description of th e resistors befng submftted for qualfffcatfon, jncluding material
used for the resistance element, the type of coattng or enclosure, and the
material used for the housfng and terminals. After quallffcatton has been
granted, no change shall be made in ❑aterials, design, or construction w{thout
prior notification to the qualifying activity.

40. EXTENT OF QUALIFICATION

TA8LE X111. Extensfon of qualification between failure rate levels.

lFafl:;:e\e. te ~ Mill qualffy faflurel
rate level

~

: ‘R:P:M
1P

I
i P, H

1)s I H /

,
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TAGLE XIV. Qualification sample size and test routine.

lExtension of qualification

I

/

1------
1P, Y, ‘i, and X type overa
I range of resistance.

I

I 1 I
Re;~;~ I Termfnal type ~cuarterlY I Test routine

I tested Al ~1
:I

I
I Type sutuoi tted ~/I I

Highest I ..- 1 24 t Group 1, IA. All sarples then~
Lcwest I --- I 24 I divided equally for groups ~

I
I 111 thru VI fncluslve.

I I

Highest
I

--- i 6 ~Gm.pII.
I

I I
:Iytt I --- I 51

1 ---
I Group 1, 1A and group VII. 1

1511
I I I i--- 4 1 1A d VIII
I I I [ a~lal ;e, a;; t;~!al type)

I I I I
Highest I P (or Y) I 24 I Group 1. IA. All samples thenl
Lowest I P 10r Y) 1 24

I I II
Highest

! !l;’$~jy!l~$;vg~p’ I

I P (Or Y) 6 I Group 11
!6

I
Lowest I (M OrX)

1 I i i

Highest I (U OrX] r 24 I Group 1, IA. All sawles thenl
I I dl vfded equal lY for grwups ~

i
I

I I 111 thru VI inclusive.
I

I 1

Hfghest ~gf:;]
Lobest

i 26 i Group I, IA, and group VII.
125~

i

Highest I (U or X) I 26 ;
Lowest ! (U OrX) 1251.

1 I I I

I --- 14 I Group 1, [A, and group VIII I

i
~ any value, any termlml type j

I I

See footnotes at end of table.
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TABLE XIV,

H lL-R-35035C

Qualification sample size and test routine - Continued.

I 1 1 1 1 1

i-tmgim of qualification ~ Reflncc i Terminal type ~~rter(yi Test routine I
I tested II ?I

1 I 1 I 1

]P, Y, ad L typ over a
1’1
~ H= } P (0, Y)

I rqe of resistance.
\ 24 I GrCUP 1, 1A. ALL sa.@es thenj

I P (0, Y) I 24 I divided cqwlly for g- I

/
J 111 thru W inclusive.

161 I
J Hiahest P (or Y) GIWIIP 11

~ Highest ~ L ~ 24 ~ ‘sroup 1, 1A. All ~les thm~

I I equally divided for groups I
111 thru W inclusive. 1

I
Hiqhest L 26 [ GrOUP 1, 1A and gralp VIII I

/
I “/

Lwest L 25

I I
I Hiqhest P (0, Y)

I

26

I 1
/

1=1
best

I

P (or Y) L
I

/ I . . . . /4 ~ GrouP I, 1A and group VIII I

J raw value, nnv terminal m

I I I “1
1P, Y, L, U, and X I Highest I P (0, Y) ~1 j 24 I Group 1, 1A. All sa~le thm I
I type ova, . range of ~ divided equdty for groups )
I resi stance I I I I 111 thru VI inclusive. I

J l_Owest P (or Y) 24
I I I I I

I .. Hiahest P (or Y) I 6( Group 11. I
161

Hiuhest
1’

A, B, Uor X

1 I
/

I
I Highest I L I 24 I ‘GMUP 1, 1A. All sa~les then!

~ divid~ CWILIY for g-s ]
I 111 thru VI inclusive.

i Hiqhest I A. B, U.ar X 24

/ Hiqhest 1 L 77 Group I, 1A and grouQ VII

Iliqhest I P (or ‘f) 37

I
Hiqhest I A, B, Uor X 17

&est I L

/

17 I

Lowest I P (or Y) 77

I I I I /
West I A. B, Uor X

I

17

‘1 I I Group 1, 1A arnl gnniP VIII I

I . . . . . 14 I (any value, any terminal I

J type).

~1 T=rminal type ‘Xm will qualify ‘Uq and conversely ‘U” wi 11 qualify “X-.
~1 Terainal type ‘Pm wi 11 qualify ‘Y- and conversely “Ym will qualify ‘Pm by subjecting 6

-%Le un$t~ of SnY resistance value to v+sua L ati mechanical ●xaminat ion.
~1 P, Y, L, U, X OF D.
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I

I

HxL-R-3~5c

I
CCt4CLUCJ1t% IWTERIAL

Custcdiaru:

Army - ER
Navy - EC
Air Force - 85
NASA-MA

Rcvieu activities:

AW - EL, HI, nu,
~WY - As, EC, OS
Air Force - 37, 80
DLA - ES

User activities:

A-Y - AT, N, HE
Nauy - HC
Air Force - 19

I

Preparing activicy:
Air Force - 85

Agmt:
DLA - Es

(Project 5%5-1205)
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